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(§) A cigarette includes a charge or roll of smokable material (20) (e.g., tobacco cut filler) circumscribed 
by two layers of paper wrapping materials (25,27). The first or inner wrapping material (25) includes an 
inorganic filler material and tobacco material within the web. The inner wrapping materia! also can 
include a water soluble salt burn chemical and a carbonaceous material within the web. The second or 
outer wrapping material (27) circumscribes and overwraps the first wrapping material, has a cellulosic 
base web and inorganic filler material, and exhibits a low inherent air permeability. The outer wrapping 
material can include a magnesium hydroxide filler, and exhibits an inherent air permeability of below 
about 15 CORESTA units and a net air permeability above about 40 CORESTA units. The cigarette is 
capable of sustaining smolder under FTC smoking conditions while yielding very low levels of visible 
sidestream smoke. 
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BACKGROUND OF THE INVENTION 

The present invention relates to cigarettes which 
burn tobacco, and in particular to cigarettes, which 
when smoked, generate low amounts of sidestream s 
"tar" and sustain smolder at least during FTC smoking 
conditions. 

Popular smoking articles, such as cigarettes, 
have a substantially cylindrical rod shaped structure 
and include a charge of smokable material such as 10 
shredded tobacco (e.g., in cut filler form) surrounded 
by a paper wrapper thereby forming a so-called 
"tobacco rod." Normally, a cigarette has a cylindrical 
filter element aligned in an end-to-end relationship 
with the tobacco rod. Typically, a filter element 15 
includes cellulose acetate tow circumscribed by plug 
wrap, and is attached to the tobacco rod using a cir- 
cumscribing tipping material. It also has become desi- 
rable to perforate the tipping material and plug wrap, 
in order to provide dilution of drawn mainstream zo 
smoke with ambient air. 

Cigarettes are employed by the smoker by light- 
ing one end thereof and burning the tobacco rod. The 
smoker then receives mainstream smoke into his/her 
mouth by drawing on the opposite end (e.g., the filter 25 
end) of the cigarette. During the time that the cigarette 
is not being drawn upon by the smoker, it remains 
burning, and sidestream smoke is generated. Sides- 
tream smoke is smoke which directly enters the 
atmosphere from the lit end of the cigarette. Sides- 30 
tream smoke diffuses into the atmosphere, and the 
characteristic visible nature thereof may be perceived 
negatively by some individuals. Thus, certain 
cigarette smokers have indicated a desire to dec- 
rease the levels of visible sidestream smoke gener- 35 
ated by their cigarettes. 

The relative amount of visible sidestream smoke 
generated by a burning cigarette is related to the 
amount of sidestream "tar" generated by that burning 
cigarette. Typical cigarettes of about 84 mm length 40 
(e.g., having a tobacco rod length of about 57 mm and 
a filter element length of about 27 mm) often yield 
about 25 to about 35 mg of sidestream "tar" per 
cigarette. See, Proctor et al, Analyst, Vol. 1 13, p. 1509 
(1 988), for an apparatus and technique for determin- 45 
ing the sidestream "tar" of a cigarette. 

Numerous cigarettes which reportedly yield rela- 
tively low levels of visible sidestream smoke have 
been proposed. See, for example, U.S. Patent Nos. 
4,108,151 to Martin; 4,225,636 to Cline; 4,231,377 to 50 
Cline; 4,407,308 to Baken 4,420,002 to Ciine; 
4,450,847 to Owens; 4,461,311 to Mathews; 
4,561,454 to Guess; 4,624,268 to Baker et al; 
4,637,410 to Luke; 4,805,644 to Hampl, Jr. et al; 
4,881,557 to Martin; 4,915,118 to Kaufman et al; 55 
4,924,888 to Perfetti et al; 4,941,485 to Perfetti et al; 
4,998,541 to Perfetti et al as well as European Patent 
Application No. 402,059. 



It would be desirable for the cigarette manufac- 
turer to provide a good tasting cigarette which (i) pro- 
vides good smoking satisfaction, (ii) sustains smolder 
at least during FTC smoking conditions, and (iii) gen- 
erates low levels of sidestream "tar" and hence low 
levels of visible sidestream smoke. 

SUMMARY OF THE INVENTION 

The present invention relates to a cigarette which 
delivers good tobacco flavor, pleasure and satisfac- 
tion while generating relatively low levels of sides- 
tream "tar." Such cigarettes also exhibit extremely low 
levels of visible sidestream smoke as well as low 
levels of sidestream odor. Cigarettes of the present 
invention (i) have a weight which is not overly exces- 
sive, (ii) yield an acceptable ash and fire cone, (Bi) 
yield acceptable smolder properties, and (iv) yield a 
bum rate which is acceptable. Further, such cigaret- 
tes have a tendency to (i) burn back uniformly during 
use, and (ii) not provide visible staining of the outer 
wrap immediately behind the char line during use. 
Preferred cigarettes bum back slowly during static 
smolder resulting in the combustion of a relatively low . 
amount of smokable material, whQe maintaining a ten- 
dency to sustain smolder. 

Cigarettes of the present invention include a 
charge or roll of smokable material contained in two 
layers of circumscribing outer wrapping materials to 
form a so-called "tobacco rod." The tobacco rod is 
such that a first (i.e., inner) wrapping material cir- 
cumscribes the smokable material, and a second (i.e., 
outer) wrapping material circumscribes the first wrap- 
ping material. The smokable material Is a smokable 
filler material comprising tobacco cut fQler material. 
Normally, the smokable material is all tobacco cut fil- 
ler material, and preferably that cut filler material has 
been cased and/or top dressed. 

The second or outer layer of wrapping material 
surrounding the roll of smokable material is a paper 
having a relatively low inherent air permeability. 
Wrapping materials having a low inherent air per- 
meability or low porosity typically exhibit a porosity or 
air permeability below about 1 5 CORESTA units, nor- 
mally below about 10 CORESTA units, often below 
about 8 CORESTA units, and frequently about 5 
CORESTA units or less. A CORESTA unit is a meas- 
ure of the linear ahr velocity which passes through a 1 
cm 2 area of wrapper at a constant pressure of 1 cen- 
tibar. See CORESTA Publication ISO/TC 126/SC I 
N159E (1986). The second wrapping material most 
preferably has a net porosity which is greater than the 
inherent porosity thereof, particularly when that wrap- 
ping material includes a magnesium hydroxide filler. 
Typically, the second wrapping material is perforated 
(e.g., electrostatically perforated) to have a net por- 
osity of about 50 to about 225 CORESTA units. 

The first or inner wrapping material surrounding 
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the rofl of smokable materia! most preferably is a 
paper containing a tobacco material. The first wrap- 
ping material preferably has a sufficiently high level of 
at least one salt additive which can act to sustain sta- 
tic burn of the tobacco rod, at least when such cigaret- 
tes are smoked under FTC smoking conditions. The 
salt can be an essentially water insoluble inorganic 
salt (e.g., particles of calcium carbonate), a water sol- 
uble inorganic salt (e.g., potassium chloride), or a 
water soluble salt (e.g., potassium citrate). Mixtures of 
essentially water insoluble and water soluble salts 
can be employed. Certain first wrapping materials can 
contain a carbonaceous material. The first wrapping 
material most preferably exhibits an inherent air per- 
meabiity above about 30 CORESTA units. The first 
wrapping material can be perforated to yield a wrap- 
ping material having yet higher net porosity. 

Preferred cigarettes of the present invention each 
include a filter element which acts as a mouthpiece. 
Such cigarettes can be air diluted (e.g., by perforating 
the tipping material in the region which overlies the fil- 
ter elements or by other such air dilution means). Nor- 
mally, preferred cigarettes employ moderate to low 
efficiency filter elements. See, Keith in Schemeltz's 
The Chemistry of Tobacco and Tobacco Smoke, p. 
157 (1972). Normally, the filter element is ventilated 
to provide a cigarette having an air dilution between 
about 25 and about 75 percent As used herein, the 
term "air dilution" is the ratio (expressed as a percent- 
age) of the volume of air drawn through the air dilution 
means to the total volume of air and smoke drawn 
through the cigarette and exiting the extreme mouth- 
end portion of the cigarette. See, Selke et al, Beitr.Zur 
Tabak. In., Vol. 4, p. 193 (1978). 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a longitudinal sectional view of a 

cigarette of the present invention; 

Figures 1A and 1B are cross-sectional radial 

views of the cigarette shown in Figure 1 taken 

along lines 1-1 in Figure 1; and 

Figure 2 is a diagrammatic illustration of one type 

of wrapping material which can be employed to 

provide a tobacco rod of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A preferred embodiment of a cigarette of the pre- 
sent invention is shown in Figure 1. The cigarette 10 
includes a generally cylindrical rod 15 of smokable 
material 20, such as tobacco cut filler, contained in a 
first circumscribing inner wrapping material 25 and a 
second or outer wrapping material 27 circumscribing 
the first wrapping material. The first and second cir- 
cumscribing wrapping materials directly contact one 
another (i.e., the inner surface of the outer wrapping 
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material contacts the outer surface of the inner wrap- 
ping material). As such, the outer wrapping material 
overwraps the inner wrapping material. The rod 15 is 
hereinafter referred to as a "tobacco rod." The ends 
5 of the tobacco rod 15 are open to expose the smok- 
able material. The cigarette 10 also includes a filter 
element 30 positioned adjacent one end of the 
tobacco rod 15 such that the filter element and 
tobacco rod are axially aligned in an end-to-end rela- 
10 tionship, preferably abutting one another. Filter ele- 
ment 30 has a generally cylindrical shape, and the 
diameter thereof is essentially equal to the diameter 
of the tobacco rod. The filter element includes plas- 
ticized cellulose acetate tow 35 or other suitable filter 
15 material circumscribed by a paper plug wrap 40. The 
ends of the filter element are open to permit the pas- 
sage of air and smoke therethrough. 

The filter element 30 is attached to the tobacco 
rod 15 by tipping material 45 which circumscribes 
20 both the entire length of the filter element and an adja- 
cent region of the tobacco rod. The inner surface of 
the tipping material 45 is fixedly secured to the outer 
surface of the plug wrap 40 and the outer surface of 
the wrapping material 25 of the tobacco rod, using a 
25 suitable adhesive. A ventilated or air diluted smoking 
article is provided with an air dilution means, such as 
a series of perforations 50, each of which extend 
through the tipping material and plug wrap. 

Referring to Figures 1 and 2, one type of outer 
30 wrapping material 27 has a width w (shown in Figure 
2) which is equal to the circumference of the cigarette 
plus the lap zone of the glue line which ultimately 
results during cigarette manufacture. The preferred 
second wrapping material 27 includes a series of per- 
35 forations 60 which extend in a linearfashion along the 
longitudinal length of thereof. Alternatively, other con- 
figurations, such as a random perforation pattern, can 
be provided. The size, number and relative position- 
ing of the individual perforations 60 can vary depend- 
40 ing upon the desired characteristics of the cigarette 
which has the wrapping material incorporated therein. 
The individual perforations are shown as enlarged in 
Figures 1 and 2. 

Referring to Figure 1A, smokable material 20 is 
45 contained in a first circumscribing inner wrapping ma- 
terial 25, and a second outer wrapping material 27 cir- 
cumscribes the first wrapping material. The first 
wrapping material 25 is formed into a circular shape 
such that the ends 71 , 72 of the sides thereof abut one 
so another. The ends 71 , 72 of wrapping material 25 can 
abut one another (as shown in Figure 1A), neariy abut 
one another, or slightly overlap one another. The sec- 
ond wrapping material 27 includes a lap zone 73 
including a suitable adhesive therebetween so as to 
55 form a secure outer wrapper. As such, the width of the 
inner wrapping material is less than that of the outer 
wrapping material. A cigarette rod having such a con- 
figuration can be provided by supplying paper wrap- 
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pers from two bobbins on a suitably equipped 
cigarette making machine, positioning the innerwrap- 
ping material on top of the outer wrapping material, 
passing the two wrapping materials so positioned 
through the garniture region of the cigarette making 5 
machine, and forming the tobacco rod. Other equip- 
ment for manufacturing a cigarette in such a manner 
will be apparent to the skilled artisan. 

Referring to Figure 1B, smokable material 20 is 
contained in a first circumscribing inner wrapping ma- 1 o 
terial 25, and a second outer wrapping material 27 cir- 
cumscribes the first wrapping material. The first 
wrapping material 25 is formed into a circular shape 
such that a lap zone 74 including a suitable adhesive 
therebetween is formed. The second wrapping ma- is 
terial includes a lap zone 76 including a suitable adhe- 
sive therebetween so as to form a secure outer 
wrapper. A cigarette rod having such a configuration 
can be provided by forming a cigarette rod using 
known techniques, and then wrapping the rod so for- 20 
med with an outer wrapping material. Equipment for 
providing such a cigarette will be apparent to the skil- 
led artisan. 

The smokable material employed in the manufac- 
ture of the tobacco rod can vary. For example, the 25 
smokable material of the cigarette can have the form 
of filler (e.g., tobacco cut filler). As used herein, the 
terms "filler" or "cut filler" are meant to include tobacco 
materials and other smokable materials which have a 
form suitable for use in the manufacture of tobacco 30 
rods for cigarettes. As such, filler can include smok- 
able materials which are blended and are in a form 
ready for cigarette manufacture. The filler materials 
normally are employed in the form of strands or 
shreds as is common in conventional cigarette man- 35 
ufacture. For example, the cut filler material can be 
employed in the form of strands or shreds from sheet- 
like or "strip" materials which are cut into widths rang- 
ing from about 1/20 inch to about 1/60 inch, preferably 
from about 1/25 inch to about 1/35 inch. Generally, 40 
such strands or shreds have lengths which range from 
about 0.25 inch to about 3 inches. 

Examples of suitable types of tobacco materials 
include flue-cured, Burley, Maryland or Oriental 
tobaccos, the rare or specialty tobaccos, and blends 45 
thereof. The tobacco material can be provided in the 
form of tobacco lamina; processed tobacco materials 
such as volume expanded or puffed tobacco, proces- 
sed tobacco stems such as cut-rolled or cut-puffed 
stems, reconstituted tobacco materials; or blends so 
thereof. Certain reconstituted tobacco materials are 
described in U.S. Patent No. 4,987,906 to Young et al 
and European Patent Application No. 419,733. Cer- 
tain processed tobacco materials are described in 
European Patent Application No. 412,768. Certain 55 
blends are described in U.S. Patent Nos. 4,924,888 to 
Perfetti et ai and 4,942,888 to Montoya et al. Prefer- 
ably, the smokable material or blend of smokable 



materials consists essentially of tobacco filler material 
or consists only of tobacco filler material. 

Smokable materials can be cased and top dres- 
sed as is conventionally performed during various 
stages of cigarette manufacture. As such, the smok- 
able material, and particularly tobacco filler material, 
can include casing and/or top dressing components. 
For example, blend components such as flavoring 
agents and humectants, as well as other forms of 
tobacco (e.g., tobacco extracts), can be applied to the 
smokable material, as is commonly performed when 
cigarettes are manufactured. See, Leffingwell et al, 
Tobacco Flavoring For Smoking Products (1972). 
Suitable flavoring agents and forms of tobacco 
include vanillin, tobacco extracts such as tobacco 
essences and tobacco aroma oils, cocoa, licorice, 
menthol, and the like. Flavor modifying agents such 
as levulinic acid can be applied to the smokable ma- 
terial (e.g., in amounts ranging from about 0,01 to 
about 2 percent, normally from about 0.1 to about 1 
percent, preferably about 0.2 to about 0.6 percent, 
based on the dry weight of the smokable material). 
Such components conveniently are applied to the 
smokable material as casing and top dressing compo- 
nents. See, U.S. Patent No. 4,830,028 to Lawson et 
al. 

Typically, the tobacco rod has a length which 
ranges from about 35 mm to about 85 mm, preferably 
about 40 to about 70 mm; and a circumference of 
about 17 mm to about 27 mm, preferably about 22.5 
mm to about 25 mm. Short cigarette rods (I.e., having 
lengths from about 35 to about 50 mm) can be 
employed, particularly when smokable blends having 
a relatively high packing density are employed. 

The packing densities of the blend of smokable 
materials contained within the wrapping materials can 
vary. Typical packing densities for tobacco rods of 
cigarettes of the present invention range from about 
1 50 to about 300 mg/cm 3 . Normally, packing densities 
of the tobacco rods range from about 200 to about 280 
mg/cm 3 . 

The second or outer wrapping material is a 
cigarette wrapping material having a low inherent air 
permeability value. By the term "inherent permeabi- 
lity" is meant the airflow porosity of the wrapping ma- 
terial itself. For example, such wrapping materials 
have inherent air permeabilities of less than about 15 
CORESTA units, normally less than about 10 
CORESTA units, generally less than about 8 
CORESTA units, sometimes less than about 5 
CORESTA units, often less than about 3 CORESTA 
units, and frequently less than about 1 CORESTA 
unit Such wrapping materials include a cellulosic 
base web (e.g., provided from wood pulp and/or flax 
fibers) and inorganic filler material (e.g., magnesium 
hydroxide filler and/or calcium carbonate particles). 

The second wrapping material preferably is pro- 
cessed in order to have a relatively high net permeabi- 
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Ifty (e.g., a net permeability above about 40, and pref- 
erably, above about 50 CORESTA units). By the term 
"net permeability" is meant the airflow porosity of the 
wrapping material as used in manufacturing the 
tobacco rod. Typically, the air permeability is provided 
to the wrapping material using micro laser, mechani- 
cal or electrostatic perforation techniques. During 
micro laser and electrostatic perforation operations, it 
is most desirable that care be taken to maintain the 
desired color and opacity of the paper. For example, 
it is most desirable to minimize or avoid an unsightly 
•browning" or singeing of the paper. For example, 
second wrapping materials having low inherent per- 
meabiities can be perforated using conventional 
electrostatic perforating techniques (e.g., to provide 
individual perforations comparable in size to conven- 
tional ef ectrostatically provided perforations) to obtain 
a wrapping material having a porosity of from about 50 
to about 225 CORESTA units, preferably from about 
80 to about 180 CORESTA units, more preferably 
from about 90 to about 120 CORESTA units. 

The sizes of the individual perforations which pro- 
vide for the high net permeabilities to the outer wrap- 
ping materials generally are such that the perforations 
are larger than the pores which are present in the 
naturally occurring paper wrapping material (i.e., 
which provide the inherent permeability to the paper). 
For aesthetic purposes, the individual perforations 
preferably are small enough to not be unsightly. For 
example, the perforations are not particularly notice- 
able, and in most instances are barely visible to the 
naked eye. 

Typical outer wrapping materials are paper wrap- 
ping materials which contain about 50 to about 75, 
preferably about 55 to about 70 weight percent cel- 
lulosic material; and about 25 to about 50, preferably 
about 30 to about 45 weight percent inorganic filler. 
Often desirable paper wrapping materials contain 
more than about 5, and frequently more than about 7 
percent by weight of magnesium hydroxide filler. Pre- 
ferred paper wrapping materials contain from about 8 
to about 35 percent, often about 10 to about 30 per- 
cent, and sometimes about 20 to about 30 percent, by 
weight of magnesium hydroxide. Examples of suitable 
materials are described by U.S. Patent Nos. 
4,450,847 to Owens, 4,881,557 to Martin and 
4,915,118 to Kaufman et al. The preferred wrapping 
materials also contain other inorganic fillers, such as 
calcium carbonate. Preferred paper wrapping mate- 
rials contain about 5 to about 35 percent, more often 
about 10 to about 20 percent, by weight of calcium 
carbonate. Other materials, such as magnesium 
oxide particles, calcium sulfate fibers, particles of car- 
bonaceous materials, and the like, can be incorpo- 
rated Into the wrapping material. The preferred papers 
also contain flax fibers, wood pulp, or other cellulosic 
materials to provide a cellulosic base web. Preferred 
papers containing magnesium hydroxide filler have 



relatively high basis weights. Typical basis weights 
are at least about 30 g/m 2 , often are greater than 
about 40 g/m 2 , and frequently are greater than about 
45 g/m 2 . Typical basis weights do not exceed about 

5 80 g/m 2 . 

A second paper wrapping material having mag- 
nesium hydroxide filler preferably includes at least 
one water soluble alkali metal salt. Examples of water 
soluble alkali metal salts include potassium malate, 
10 potassium acetate, potassium nitrate, potassium 
citrate, potassium chloride, potassium succinate, 
potassium propionate, potassium formate, and the 
like, as well as mixtures thereof. It is preferable that 
at least a portion of the alkali metal be provided in the 
is form of a salt exhibiting a very low hygroscopic 
character. An example of such a salt is potassium 
chloride. The manner in which the water soluble alkali 
metal salt is incorporated into the second paper wrap- 
ping material can vary. The salt can be incorporated 
20 into the paper during the manufacturing process. 
Alternatively, the salt can be incorporated into the 
paper using size press techniques, printing techni- 
ques, painting techniques, or the like. Such techni- 
ques will be apparent to the skilled artisan. It is highly 
25 preferred that the salt be incorporated into the paper 
in an essentially uniform manner throughout the 
paper. The various water soluble salts can be incor- 
porated into the paper simultaneously, or at different 
processing stages or after paper manufacture. 
30 Although the amount of water soluble alkali metal 

salt incorporated into the second paper wrapping ma- 
terial having magnesium hydroxide filler can vary, the 
amount of such salt normally is such that the amount 
of that salt provides at least about 1 0 mg, and gener- 
35 ally at least about 30 mg water soluble alkali metal 
ions per gram of dry base web. The amount of water 
soluble alkali metal salts incorporated into the paper 
normally is such that those salts provide at least about 
35 mg, and frequently at least about 40 mg, water sol- 
40 uble alkali metal ions per gram of dry base web. The 
amount of water soluble alkali metal salts incorpo- 
rated into the paper normally is such that those salts 
provide less than about 90 mg, and frequently less 
than about 80 mg, water soluble alkali metal ions per 
45 gram of dry base web. The level of potassium ions 
within the second paper wrapping material normally is 
significantly greater than the level of sodium ions 
within the paper. In particular, the weight ratio of 
potassium ions to sodium ions within the paper pref- 
50 erably Is greater than about 1 00:1 , preferably greater 
than about 150:1 , more preferably greater than about 
200:1. 

The second paperwrappi&g material having mag- 
nesium hydroxide filler preferably has at least one 
55 organic acid applied thereto in a non-disassociated 
form. The organic acid normally is applied to finished 
paper using size press or printing techniques. Exam- 
ples of organic acids include malic, citric, levulinlc, 
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fumaric, oxalic and tartaric acids, as well as blends 
thereof. It is often preferable to apply the acid to the 
finished paper by dissolving or dispersing the acid in 
alcohol or water, and applying the resulting solution or 
dispersion to the paper. Typically, sufficient organic 
acid is applied to the paper to provide a paper having 
greater than about 0.2 percent, preferably greater 
than about 0.3 percent, more preferably greater than 
about 0.4 percent of that organic acid, based on the 
dry weight of that paper. Typically, the amount of 
organic acid applied to the paper is less than about 6 
percent, usually less than about 4 percent, based on 
the dry weight of that paper. Although the organic acid 
is applied to the paper in a non-disassociated (i.e., 
acid) form, a certain amount of the organic acid can 
be present within the paper in a disassociated (i.e., 
salt) form. As used herein and only for purposes of the 
present invention, the term "non-disassociated" in ref- 
erring to the organic acid is meant that the acid is not 
in a form of a salt (e.g., a sodium, potassium, calcium 
or magnesium salt). The organic acid can be incorpo- 
rated into the second paper wrapping material 
togetherwith the alkali metal salt For example, potas- 
sium hydroxide can be contacted with a stoichiometric 
excess of malic acid in water, and the resulting solu- 
tion of potassium malate and malic acid can be 
applied to the wrapping material using a size press. 
Preferred paper wrapping materials incorporate at 
least about 0.4, more preferably greater than about 1, 
and most preferably greater than about 2 weight per- 
cent malate ion (e.g., provided as potassium malate 
and malic acid). 

The second paper wrapping material having mag- 
nesium hydroxide filler optionally can have at least 
one sugar applied thereto. Examples of sugars 
include sucrose, glucose, fructose, dextrose and mal- 
tose. The sugar normally is applied to the finished 
paper using size press or printing techniques. It is 
often preferable to apply the sugar to the finished 
paper by dissolving the sugar in an aqueous liquid 
(e.g., along with the previously described alkali metal 
salt), and applying the resulting solution to the paper. 
When employed, the sugar is applied to the paper in 
an amount up to about 12 percent, preferably about 
0.5 to about 8 percent, more preferably about 1 to 5 
percent, based on the dry weight of the paper. 

Examples of suitable outer paper wrapping mate- 
rials are available as Ecusta Experimental Paper Nos. 
TOD 05504, TOD 05405, TOD 05273, TOD 05275, 
TOD 05375, TOD 05759, TOD 05721, TOD 05560, 
TOD 05505, TOD 05386, TOD 05390, TOD 05422, 
TOD 05387, TOD 05551 , TOD 051 51 and TOD 05365 
from Ecusta Corp. 

Another suitable second wrapping material is a 
cigarette paper consisting essentially of calcium car- 
bonate and flax. Suitable second wrapping materials 
are avaaabte as P-2123-0101 and P-21 23-01 03 from 
Kimberly-Clark Corp. and as Reference No. TOD 



03816 from Ecusta Corp. Also suitable are cigarette 
papers manufactured from wood pulp and inorganic 
fillers such as calcium carbonate. An example of such 
a paper is available as P-2540-21 from Kimberiy- 

6 Clark Corp. Certain preferred second or outer wrap- 
ping materials include an amount of at least one 
polymeric film forming agent sufficient to provide a 
desirably low inherent permeability. For example, a 
sufficient amount of polymeric film forming agent can 

10 be applied to a paper wrapper having an air permeabi- 
lity of from about 10 to about 30 CORESTA units to 
provide a paper having an inherent air permeability of 
less than about 8 CORESTA units, sometimes less 
than about 5 CORESTA units, often less than about 

is 3 CORESTA units, and frequently less than about 1 
CORESTA unit Similarly, a sufficient amount of an 
aqueous solution of a polymeric film forming agent 
can be applied to a paper wrapper having a relatively 
low air permeability (e.g., less than about 10 

20 CORESTA units) to provide a paper having yet a 
lower inherent air permeability (e.g., less than about 
5 CORESTA units, and frequently less than about 1 
CORESTA unit). Examples of polymeric film forming 
agents are sodium carboxymethylceUulose and low 

25 viscosity ammonium alginate. One wrapping material 
is available as P-2540-83 from Kimberly-Clark Corp.; 
which is a paper having a basis weight of about 32 
g/m 2 and an initial permeability of about 6 CORESTA 
units to which 3.4 weight percent sodium car- 

30 boxymethylcellulose has been applied to provide a 
final inherent permeability of about 0.7 CORESTA 
unit Another wrapping material is available as P- 
2540-84 from Kimberly-Clark Corp.; which is a paper 
having a basis weight of about 31 g/m 2 and an initial 

35 permeability of about 1 7 CORESTA units to which 3.5 
weight percent sodium carboxymethylceUulose is 
applied to provide a final inherent permeability of 
about 5.1 CORESTA units. Another wrapping ma- 
terial is available as P-2540-82 from Kimberly-Clark 

40 Corp.; which is a paper having a basis weight of about 
32 g/m 2 and an initial permeability of about 6 
CORESTA units to which 1 weight percent sodium 
carboxymethylceUulose is applied to provide a final 
inherent permeability of about 4 CORESTA units. 

45 Another wrapping material is available as P-2540-80 
from Kimberly-Clark Corp.; which is a paper having a 
basis weight of about 32 g/m 2 and an initial porosity 
of about 6 CORESTA units to which 1.6 weight per- 
cent sodium carboxymethylcellulose is applied to pro- 

50 vide a final inherent permeability of about 2.7 
CORESTA units. Another wrapping material is avail- 
able as P-2540-81 from Kimberly-Clark Corp.; which 
is a paper having a basis weight of about 32 g/rri 2 and 
an initial permeability of about 6 CORESTA units to 

55 which 2.6 weight percent sodium carboxymethylcel- 
lulose is applied to provide a final inherent permeabi- 
lity of about 1 .7 CORESTA units. Other wrapping 
materials having basis weights of about 30 g/m 2 , air 
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permeabilities of less than about 2 CORESTA units, 
having about 1 weight percent low viscosity 
ammonium alginate or sodium carboxymethyl cellul- 
ose applied, and having about4toabout7 weightper- 
cent potassium citrate applied, are available as 
P-2831-60-1, P-2831-102. P-2831-140, P-2831-179, 
P-3122-23 and P-3122-40 from Kimberly-Clark Corp. 
Another wrapping material is available as P-3 122-4-1 
from Kimberly-Clark Corp.; which is a paper having a 
basis weight of about 32 g/m 2 and an initial porosity 
of about 6 CORESTA units to which 1 .1 weight per- 
cent sodium carboxymethyiceliuiose is applied to pro- 
vide a final inherent permeability of about 1 
CORESTA unit Other wrapping materials are avail- 
able as P-2831-149. P-2831-189-B1-6606, P-2831- 
189-B2-6608 and P-2831-189-B3-6609 from 
Kimberiy-Clark Corp. Such wrapping materials can 
include a burn chemical. Typically, the amount of burn 
chemical does not exceed about 10 percent; but usu- 
ally is greater than about 0.25 percent, based on the 
dry weight of the wrapping material. Examples of bum 
chemicals are potassium citrate, sodium citrate, 
potassium acetate, sodium succinate, potassium 
nitrate and potassium succinate. Methods of appli- 
cation of such salts to the wrapping material will be 
apparent to the skilled artisan. If desired, sizing 
agents and wet strength agents, such as Hereon 70 
and Aquapel from Hercules, Inc., can be incorporated 
into the paper wrapping materials. If desired, the vari- 
ous bum additives and polymeric agents can be 
applied to the wrapping in separate applications or in 
one application as a mixture. Preferably, such paper 
wrapping materials are perforated (e.g., electrostati- 
cally perforated) to provide the desired net permeabi- 
lity. 

If desired, flavoring agents and/or flavor and 
aroma precursors (e.g., vanillin glucoside and/or ethyl 
vanillin glucoside) can be incorporated into the sec- 
ond paper wrapping material. See, U.S. Patent No. 
4,941,466 to Dube et a), which is incorporated herein 
by reference. 

The first or inner wrapping material most prefer- 
ably comprises tobacco material. A certain amount of 
Inorganic filler material (e.g., calcium carbonate) 
and/or a water soluble salt (e.g., potassium citrate) 
most preferably is incorporated into the inner wrap- 
ping material. The inner wrapping material also can 
include a carbonaceous material. The inherent per- 
meablity of the inner wrapping material can vary, but 
usually is higher than the inherent permeability of the 
outer wrapping material, and frequently is quite high 
relative to the outer wrapping material. Normally, the 
ultimate inherent permeability provided by the com- 
bined wrapping materials is slightly less than that 
inherent permeabaHy of the outer wrapping material; 
however, effects of the inner wrapping material 
towards lowering the ultimate inherent permeability of 
the combined wrapping materials are less in inst- 
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ances in which the differences between the inherent 
permeabilities of the inner and outer wrapping mate- 
rials are relatively great. Generally, the inherent per- 
meability of the inner wrapping material is above 
5 about 30 CORESTA units, often above about 50 
CORESTA units, and frequently is above about 100 
CORESTA units, although the permeability of that 
wrapping material can approach 1.000 CORESTA 
units. The inner wrapping material can be perforated 
10 (e.g., electrostatically perforated) to provide the des- 
ired net permeability. 

Various inner wrapping materials can be 
employed. One wrapping material is available as P- 
2540-94-A from Kimberly-Clark Corp.; which is a 
is paper containing about 29 weight percent particles of 
activated charcoal provided from coconut hulls and 
about 71 weight percent tobacco parts, and having a 
permeability of about 250 CORESTA units. Another 
wrapping material is available as P-2540-94-C from 
20 Kimberly-Clark Corp.; which is a paper containing 
about 40 weight percent particles of activated char- 
coal provided from coconut hulls and about 60 weight 
percent tobacco parts, and having a permeability of 
about 350 CORESTA units. Another wrapping ma- 
25 terial is available as P-2540-94-D from Kimberly- 
Clark Corp.; which is a paper containing about 50 
weight percent particles of activated charcoal pro- 
vided from coconut hulls and about 50 weight percent 
tobacco parts, and having a permeability of about 380 
30 CORESTA units. Another wrapping material is avail- 
able as P-2540-136-C from Kimberly-Clark Corp.; 
which is a paper made from wood pulp, flue-cured and 
Burley tobacco stems and carbonized hardwood par- 
ticles, and has a basis weight of about 47 g/m 2 and an 
35 inherent permeability of about 14 CORESTA units. 
Another wrapping material is available as P-3122-4-4 
from Kimberly-Clark Corp.; which is a paper made 
from about 20 weight percent wood pulp, about 30 
weight percent Turkish tobacco strip, about 30 weight 
40 percent "American blend" in cut filler form and about 
20 weight percent calcium carbonate particles, and is 
electrostatically perforated to a net permeability of 
about 150 CORESTA units. Another wrapping ma- 
terial is available as P-2831-189-AA4 from Kirnberiy- 
45 Clark Corp.; which is a paper made from 20 weight 
percent wood pulp, about 30 weight percent Turkish 
tobacco strip, about 30 weight percent -American 
blend" in cut filler form and about 20 weight percent 
calcium carbonate particles, and has a basis weight 
50 of about 60 g/m 2 and an inherent permeability of about 
125 CORESTA units. Other wrapping materials 
include carbonaceous material, wood pulp and 
tobacco stem parts; have porosities between about 
60 and about 150 CORESTA units; have basis 
55 weights between about 45 g/m 2 and about 70 g/m 2 ; 
and are available as P-2540-107-A, P-2540-107-B, P- 
2540-1 07-C and P-2540-107-D from Kimberly-Clark 
Corp. Other materials are available as P-2540-1 55, P- 

8 
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2540-1 36-D, P-2540-136-E, P-2540-152, P-2540- 
150, P-2540-157, P-2540-151, P-2540-156, P-2631- 
197-A10, P-2540-94-A, P-144-KC-G, P-144-RB, 
P-144-KCL, P-144-SN20, P-144-BHC. P-2674-157- 
A5116, P-2674-157-A5116, P-2831-130, P-2831-22- 
1, P-2831-23-3, P-1976-25-1, P-1976-25-2 and 
P-1 976-25-3 from Kimberly-Clark Corp. 

The most preferred inner wrapping materials are 
tobacco containing papers. Tobacco containing pap- 
ers are made from tobacco parts {e.g., tobacco stems, 
tobacco fines, pieces of tobacco stems, tobacco dust, 
tobacco cut filler, tobacco strip, tobacco leaf, proces- 
sed tobacco stems, tobacco scrap, and/or tobacco 
extracts). Preferred tobacco containing papers 
include the cellulosic portion of the tobacco material, 
and also can include one or more tobacco extracts. As 
such, preferred tobacco containing papers incorpo- 
rate tobacco as a cellulosic component The inner 
wrapping materials also can have cellulosic materials 
(e.g., wood pulp), as well as additive water soluble 
salts and additive inorganic fillers (e.g., calcium car- 
bonate and/or magnesium hydroxide) incorporated 
therein. Methods for manufacturing such papers will 
be apparent to the skilled artisan. 

Certain preferred tobacco containing inner wrap- 
ping materials include more than about 25 weight per- 
cent, usually more than about 50 weight percent, and 
preferably about 50 to about 85 weight percent 
tobacco. Certain preferred wrapping materials also 
can include up to about 50 weight percent, and pref- 
erably about 20 to about 50 weight percent cellulosic 
materia!. Examples of useful cellulosic materials 
include softwood pulp, hardwood pulp and flax fibers. 
Such wrapping materials also can include up to about 
35 weight percent, preferably up to about 25 weight 
percent, and more preferably up to about 20 weight 
percent inorganic filler additive. Examples of inor- 
ganic filler materials include calcium carbonate parti- 
cles, calcium sulfate fibers, particles of calcium 
sulfate, magnesium oxide, magnesium hydroxide, 
and agglomerated filler materials described in Euro- 
pean Patent Application No. 419,733. Certain prefer- 
red inner wrapping materials include greater than 
about 5 weight percent magnesium oxide and/or mag- 
nesium hydroxide filler. Such wrapping materials also 
can include up to about 1 0 weight percent, preferably 
up to about 6 weight percent, and most preferably 
about 1 to about 3 weight percent of at least one addi- 
tive salt, such as a water soluble salt Such an additive 
salt can act as a burn chemical. Examples of such 
additive salts include inorganic salts (e.g., potassium 
chloride and potassium nitrate) and salts having inor- 
ganic cations (e.g., potassium citrate, potassium ace- 
tate, potassium propionate and potassium succinate). 
Such wrapping materials can be perforated (e.g., 
electrostatically perforated), if desired, to provide 
wrapping materials having net porosities greater than 
the inherent porosities thereof. 



Certain preferred inner wrapping materials 
include about 65 to about 85 weight parts tobacco, 
and about 15 to about 35 weight parts softwood pulp. 
Such tobacco containing papers can have high or low 

5 air permeability, high or low levels of additive salt bum 
chemical (e.g., potassium succinate or potassium 
citrate), high or low levels of inorganic filler material, 
and can be perforated (e.g., electrostatically perfo- 
rated), if desired. 

10 The inner wrapping material normally includes a 

bum chemical (e.g., at least one water soluble salt 
additive). Typically, the amount of burn chemical does 
not exceed about 10 percent: but usually is greater 
than about 0.25 percent based on the dry weight of 

is the wrapping material. Certain wrapping materials 
can have very low levels, or be absent of added bum 
chemical, particularly if that material includes a rela- 
tively high level of an aqueous tobacco extract the- 
rein. In particular, wrapping materials having an 

20 aqueous tobacco extract content of greater than 
about 25 percent, usually greater than about 30 per- 
cent, based on the dry weight of the wrapping ma- 
terial, can be employed in the absence of any added 
bum chemical. 

25 The optional carbonaceous material of the inner 
wrap can vary. The carbonaceous material is com- 
bustible under those conditions (i.e., temperatures) 
experienced during the period that the cigarette is 
smoked. The carbonaceous material most preferably 

30 is derived from natural cellulosic materials. Certain 
natural cellulosic materials have a high cellulose con- 
tent (i.e., a cellulose content above about 80 weight 
percent), and often a high alpha-cellulose content 
(i.e., an alpha-cellulose content above about 80 

35 weight percent). Examples of natural cellulosic mate- 
rials which can be pyrolyzed to provide combustible 
carbonaceous materials include tobacco materials, 
softwood pulp, hardwood pulp, coconut hulls, kapok 
fibers, cotton fibers, cotton linters, and the like, as well 

40 as combinations thereof. Combustible carbonaceous 
materials typically are provided by pyrolyzing a 
natural cellulosic material under inert (e.g., nitrogen) 
atmosphere at temperatures between about 600°C 
and about 1,200°C, preferably between about 650°C 

45 and about 850°C. Preferred carbonaceous materials 
include at least about 80 weight percent carbon, nor- 
mally include about 85 weight percent and about 95 
weight percent carbon. Exemplary carbonaceous 
materials are set forth in European Patent Application 

so No. 236,992; U.S. Patent No. 4,991 ,596 to Lawrence 
et a); and European Patent Application No. 419,733; 
which are incorporated herein by reference. 

The amount of the optional carbonaceous ma- 
terial within the inner wrapping material can vary. 

55 Typical inner paper wrapping materials have rela- 
tively high levels of carbonaceous material and/or 
incorporate carbonaceous materials formed under 
relatively high pyrolysis temperatures when outer 



0458526A1_I_> 



15 EP 0 458 526 A1 16 



wrapping materials are of relatively low porosity. Nor- 
mally, the amount of the optional carbonaceous ma- 
terial within the inner wrapping material is greater than 
about 5 percent, usually greater than about 10 per- 
cent, generally greater than about 20 percent, often 
greater than about 30 percent and frequently greater 
than about 40 percent, based on the weight thereof. 
The form of the carbonaceous material can vary; but 
is typically in powder or particulate form of about 5 
microns to about 20 microns in diameter. 

The amount of the optional carbonaceous ma- 
terial within the inner wrapping material relative to the 
total weight of the tobacco rod can vary. Often, the 
inner wrap comprises greater than about 2, often 
about 2 to about 8, and frequently about 3 to about 7 
percent carbonaceous material therewithin, based on 
the total weight of the tobacco rod. Typically, when the 
outer wrapping material has a porosity which is ext- 
remely low (i.e M about 2 CORESTA units or less), the 
inner wrapping material often can have a relatively 
high level of the optional carbonaceous material 
therewithin (i.e., about 5 percent or more, based on 
the weight of the tobacco rod). 

Certain flavoring agents can be incorporated into 
or otherwise carried by the inner wrapping material. In 
particular, the optional carbonaceous material of the 
inner wrapping material can act as a particularly good 
substrate for certain flavoring agents. Examples of 
suitable flavoring agents include menthol, vanillin, 
and the like. Suitable flavoring agents are set forth in 
Leffingweil et ai, Tobacco Flavoring For Smoking Pro- 
ducts (1972). The carbonaceous material is a particu- 
larly good substrate for volatile flavoring agents. If 
desired, flavor and aroma precursors can be incorpo- 
rated into the inner wrapping material. 

Typically, the filter element has a length which 
ranges from about 1 5 mm to about 35 mm, preferably 
about 25 mm to about 30; and a circumference of 
about 1 7 mm to about 27 mm, preferably about 22 mm 
to about 25 mm. Flter material normally is provided 
from fibrous materials such as cellulose acetate or 
polypropylene tow. Materials such as triacetin and/or 
polyethylene glycols can be incorporated into the filter 
element The plug wrap typically is a conventional 
paper plug wrap, and can be either air permeable or 
essentially air impermeable. However, if desired, non- 
wrapped cellulose acetate filter elements can be 
employed to provide the various segments. The filter 
elements can provide a wide range of mainstream 
smoke removal efficiencies. The various filter element 
segments suitable for use in tills invention can be 
manufactured using known cigarette filter making 
techniques and equipment 

Certain filter elements provide minimal 
mainstream smoke removal efficiencies while main- 
taining the desirable draw characteristics of the 
cigarette. Such minimal smoke removal efficiencies 
are provided by the so-called "low efficiency" filter ele- 



ments. Low efficiency filter elements have a minimal 
ability to remove mainstream smoke particulates. 
Generally, low efficiency filter elements provide less 
than about 40 weight percent mainstream smoke par- 

5 ticulate removal efficiency. The low efficiency filter 
element is desirably used herein in order that the rela- 
tively low "tar* yield is obtained primarily as a result of 
a relatively high level of filter ventilation or air dilution. 
Such cigarette configurations provide a means for 

10 reducing the yields of mainstream gaseous compo- 
nents. 

Certain filter elements incorporate acid, such as 
organic acid, therein. The acid can be incorporated 
into the filter material of the filter element when the fil- 
ls ter material is manufactured or applied to the filter ma- 
terial after its manufacture. Preferably, the acid is 
incorporated fairly uniformly within the filter material. 
Examples of suitable organic acids include malic, cit- 
ric, levulinic, fumaric. oxalic and tartaric acids, as well 
20 as blends thereof. Typically, sufficient acid is incorpo- 
rated into the filter element to provide a filter material 
having greater than about 2.5 percent, preferably gre- 
ater than about 4.5 percent of that acid, based on the 
weight of the filter material. Typically, the amount of 

25 acid incorporated into the filter element is such that 
less than about 20 percent, frequently less than about 
10 percent of the filter materia! is acid, based on the 
weight of the filter material. Exemplary filter materials 
include Experimental Filter Tow F-577 and Exper- 

30 imental Filter Tow F-576 from Eastman Chemical Co. 
which incorporate about 2.5 to about 5 weight percent 
citric acid therein. Two or more filter segments com- 
posed of different filter materials (e.g., tow items), 
incorporating different organic acids and/or incor- 

35 porating different levels of organic acid can be com- 
bined (e.g., using plug tube combining techniques) to 
form the filter element 

Typically, the tipping material circumscribes the 
filter element and an adjacent region of the tobacco 

40 rod such that the tipping material extends about 3 mm 
to about 6 mm along the length of the tobacco rod. 
Typically, the tipping material is a conventional paper 
tipping material and is adhesively secured to the filter 
element and the adjacent region of the tobacco rod. 

45 The tipping material can have a permeability which 
can vary. For example, the tipping material can be 
essentially air impermeable, air permeable, or be 
treated (e.g., by mechanical or laser perforation 
techniques) so as to have a region of perforations, 

50 openings or vents thereby providing a means for pro- 
viding air dilution to the cigarette. The total surface 
area of the perforations and the positioning of the per- 
forations along the periphery of the cigarette can be 
varied in order to control the performance character- 

55 istics of the cigarette. 

For air diluted or ventilated cigarettes of this 
invention, the amount of air dilution can vary. Often, 
the amount of air dilution for an air diluted cigarette is 

10 
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greater than about 10 percent, and frequently greater 
than about 25 percent The upper limit of air dilution 
for a cigarette typically is less than about 75 percent, 
more frequently less than about 65 percent 

Cigarettes of the present invention exhibit a desi- 
rably high resistance to draw. For example, cigarettes 
of this invention exhibit a pressure drop of between 
about 50 and about 200 mm water pressure drop at 
17.5 cc/sec. airflow. Typically, pressure drop values 
of cigarettes are measured using a Filtrona Filter Test 
Station (CTS Series) available from Filtrona Instru- 
ments and Automation Ltd. Cigarettes of this inven- 
tion preferably exhibit resistance to draw values of 
about 70 to about 180, more preferably about 80 to 
about 150 mm water pressure drop at 17.5 cc/sec. air 
flow. 

Cigarettes of the present Invention, when 
smoked, generally yield less than about 20 mg, pref- 
erably less than about 10 mg of sidestream "tar" per 
cigarette, as determined using the apparatus and 
techniques described by Proctor et al, Analyst, Vol. 
1 13. p. 1 509 (1988). Such cigarettes normally provide 
more than about 6 puffs, preferably more than about 
8 puffs per cigarette when smoked under FTC condi- 
tions. FTC conditions consist of 35 ml puffs of 2 sec- 
ond duration separated by 58 seconds of smolder. 
Normally, cigarettes of the present invention provide 
less than about 1 5 puffs, and often less than about 12 
puffs, wfcen smoked under FTC conditions. Normally, 
cigarettes of the present invention yield less than 
about 2 mg. preferably less than about 1.5 mg, and 
most preferably less than about 1 mg of sidestream 
tar* per 1 minute puff cycle period, when smoked 
under FTC conditions. 

Cigarettes of the present invention, when 
smoked, yield ash and firecone which are acceptable. 
The ash is not overly dark in color, is not easily dis- 
lodged from tne cigarette, and is not flakey. The 
firecone is of acceptable length, is not overly cohe- 
srve. and is not overly fragile (i.e., maintains its integ- 
rity) 

Cigarettes of the present invention exhibit a ten- 
dency to maintain smolder under static burning con- 
ditions (i.e.. without puffing after the lighting puff). 
Much preferred cigarettes maintain smolder for at 
least about 3 minutes, more preferably at least about 
5 minutes, and often at least about 7 minutes, without 
self-extinguishing. Preferred cigarettes are such that 
at least about one third of the burnable length of the 
tobacco rod, often at least about one half of the burn- 
able length of the tobacco rod, and frequently the total 
burnable length of the tobacco rod is consumed dur- 
ing static burning conditions without self-extinguish- 
ing. 

Cigarettes of the present invention burn at an 
acceptable rate during smoking, particularly under 
free smolder (i.e., static burning) conditions. Typical 
cigarettes of the present invention, and particularly 



those cigarettes having a circumference of about 24 
mm to about 25 mm, exhibit a static tobacco rod linear 
burn rate of less than about 5 mm/min., and frequently 
between about 1.5 mm/min. and about 4 mm/min. 

5 Cigarettes of the present invention generally pro- 

vide FTC "tar" yields in the range from about 2 to 
about 14 mg/cigarette. Typical FTC "tar* to FTC car- 
bon monoxide ratios for such cigarettes are less than 
about 1.8, and sometimes are less than about 1.6. 

10 The following examples are provided in order to 

further illustrate the invention but should not be con- 
strued as limiting the scope thereof. Unless otherwise 
noted, all parts and percentages are by weight 

15 EXAMPLE 1 

Cigarettes substantially as shown in Figure 1 are 
prepared as follows: 

The cigarettes each have a length of about 84 mm 

20 and a circumference of about 24.8 mm, and include a 
tobacco rod having a length of 57 mm and a filter ele- 
ment having a length of about 27 mm. Each filter ele- 
ment includes cellulose acetate tow circumscribed by 
nonporous paper plug wrap. The tow item is 2.9 

25 denier per fiiament/41,000 total denier, and is plas- 
ticized using triacetin. Each filter element is attached 
to each tobacco rod using nonporous tipping paper. 
For each cigarette, the tipping paper circumscribes 
the filter element and about a 4 mm length of the 

30 tobacco rod in the region adjacent the filter element 
The filter elements are not ventilated. 

The smokabte blend consists of tobacco material 
which has been cased with a casing mixture. The 
tobacco material has the form of a so-called "Ameri- 

35 can blend," and includes flue-cured, Buriey and 
Oriental tobaccos as well as reconstituted tobacco 
from a paper-making process, and volume expanded 
flue-cured and Buriey tobaccos. The blend of tobacco 
materials is cased using a mixture of glycerin, water 

40 and flavors. The blend Is in the form of strands or 
shreds cut at about 25 cuts per inch (i.e., in cut filler 
form) and is equilibrated to a moisture level of about 
12.5 percent Each cigarette rod includes about 650 
mg tobacco material. 

45 The second or outer cigarette paper wrap is a flax 

fiber/calcium carbonate paper available as P-3122-4- 
1 from Kimberly-Clark Corp. The paper wrap exhibits 
a net air permeability of about 48 CORESTA units pro- 
vided by electrostatic perforation, and a basts weight 

so of about 32 g/m 2 . The paper wrap includes about 1 .1 
percent sodium carboxymethylcellulose, about 0.3 
percent Hereon 70 from Hercules Inc. and about 5.2 
percent potassium citrate applied thereto, and the 
paper exhibits an inherent permeability (i.e., a por- 

55 osity prior to electrostatic perforation) of less than 1 
CORESTA unit 

The first or inner cigarette paper wrap is avaBable 
as P-3122-4-4 from Kimberly-Clark Corp. The paper 

11 
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wrap contains about 60 percent tobacco parts, about 
20 percent wood pulp and about 20 percent calcium 
carbonate particles. The inner paper wrap is absent of 
added burn chemical in the form of added water sol- 
uble salt The paper is light brown in color, has a 
somewhat rough surface texture, and exhibits an 
inherent permeability of about 125 CORESTA units 
and is electrostatically perforated to a net permeability 
of about 155 CORESTA units. 

The tobacco is such that the inner wrap cir- 
cumscribes the smokabie Wend and the outer wrap 
circumscribes the inner wrap. The inner and outer 
wraps directly contact one another (Le., the inner sur- 
face of the outer wrap contacts the outer surface of the 
inner wrap). 

The cigarettes are employed by burning the 
tobacco rod such that the blend of smokabie material 
within the paper wrapper burns to yield smoke. When 
employed, such cigarettes yield very low levels of vis- 
ible sidestream smoke and sustains smolder under 
static burning conditions after the lighting puff such 
that the total burnable length of the tobacco rod is con- 
sumed (i.e., the cigarette does not self-extinguish). 

For comparison purposes, an 84 mm cigarette 
having a tobacco rod of 57 mm length, a filter element 
of 27 mm length and a circumference of 24.8 mm is 
provided. The cigarette is air diluted to about 30 per- 
cent by laser perforations encircling the filter element 
and tipping about 13 mm from the extreme mouthend 
of the cigarette. The smokabie blend is 100 percent of 
the cased tobacco material blend employed to provide 
the previously described cigarette of this Example. 
The tobacco rod includes a single layer of paper wrap. 
The cigarette paper is available as Reference No. 71 9 
from Ecusta Corp., and exhibits an air permeability of 
29 CORESTA units. The packing density of the 
tobacco blend within the tobacco rod is about 0.23 
g/cm 3 . The comparison cigarette is smoked and yields 
more visible sidestream smoke than the previously 
described cigarette of this Example. 

EXAMPLE 2 

Cigarettes substantially as described in Example 

1 are provided, except that the second or outer paper 
wrap is available as TOD 05759 from Ecusta Corp. 
and the first or inner wrap is available as P-2831-189- 
AA4 from Kimberly-Clark Corp. The inner wrap is not 
electrostatically perforated, and is absent of added 
burn chemical in the form of added water soluble salt 

The second or outer paper wrap is a heavy weight 
sheet, low visible sidestream paper. The base sheet 
contains about 30 percent calcium carbonate, about 
8 percent magnesium hydroxide and about 62 percent 
flax fiber. The paper has an inherent permeability of 
about 1 0 CORESTA units and a basis weight of about 
48 g/m 2 . The paper has an aqueous solution including 

2 percent malic acid, 6 percent potassium malate, 6 



percent potassium chloride and 2.5 percent of an 
additive package available as DY 0501 2 from Quest 
International incorporated therein using a size press. 
The paper includes about 39 mg potassium ions per 
5 gram of dry base sheet and about 3.8 percent malate 
ion analyzed in the paper (i.e., added to the paper as 
potassium malate and malic acid). The paper is elec- 
trostatically perforated so as to yield a net porosity of 
about 110 CORESTA units. 

10 

EXAMPLE 3 

Cigarettes substantially as described in Example 
1 are provided, except that the second or outer paper 

15 wrap is available as TOD 05721 from Ecusta Corp. 

The second or outer paper wrap is a heavy weight 
sheet, low visible sidestream paper. The base sheet 
contains about 30 percent calcium carbonate, about 
10 percent magnesium hydroxide and about 60 per- 

20 cent flax fiber. The paper has an inherent permeability 
of about 2.5 CORESTA units and a basis weight of 
about 50 g/m 2 . The paper has an aqueous solution 
including 7.5 percent potassium citrate, 6 percent 
sucrose, 2 percent citric acid and 2.5 percent of an 

25 additive package available as DY 05012 from Quest 
International incorporated therein using a size press. 
The paper is electrostatically perforated so as to yield 
a net porosity of about 110 CORESTA units. 

30 EXAMPLE 4 

Cigarettes substantially as described in Example 
1 are provided, except that the second or outer paper 
wrap is available as TOD 05504 from Ecusta Corp. 

35 and the first or inner wrap is the inner wrap described 
in Example 2. 

The outer paper wrap is available as Ecusta Ex- 
perimental No. TOD 05504 from Ecusta Corp. The 
paper wrap is a heavy weight sheet, low visible sides- 

40 tream paper. The base sheet contains about 15 per- 
cent calcium carbonate, about 25 percent magnesium 
hydroxide and about 60 percent flax fiber. The paper 
has an inherent permeability of about 10 CORESTA 
units and a basis weight of about 48 g/m 2 . The paper 

45 has an aqueous solution including 2 percent malic 
acid and 12 percent potassium chloride incorporated 
therein using a size press. The paper includes about 
45 mg potassium ions per gram of dry base sheet and 
about 1.3 percent malate ion analyzed in the paper 

so (i.e., added to the paper as malic acid). The level of 
potassium ions in the paper is significantly greater 
than the level of sodium ions in the paper. The paper 
is electrostatically perforated so as to yield a net por- 
osity of about 110 CORESTA units. 
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EXAMPLE 5 



Cigarettes substantially as shown in Figures 1 
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and 1A are prepared as follows: 

The cigarettes each have a length of about 84 mm 
and a circumference of about 24.8 mm, and include a 
tobacco rod having a length of 57 mm and a filter ele- 
ment having a length of about 27 mm. Each filter ele- 
ment includes cellulose acetate tow circumscribed by 
nonporous paper plug wrap. The filter material is a 
cellulose acetate tow item (3.3 denier per filament; 
35,000 total denier) piasticized using triacetin. Each 
filter element is attached to each tobacco rod using 
nonporous tipping paper. For each cigarette, the tip- 
ping paper circumscribes the filter element and about 
a 4 mm length of the tobacco rod in the region adja- 
cent the filter element The filter elements are venti- 
lated to an air dilution level of about 20 percent by 
providing a ring of perforations through the tipping 
paper about 1 3 mm from the extreme mouth end of the 
cigarette. 

The smokable blend consists of tobacco material 
which has been cased with a casing mixture. The 
tobacco material has the form of a so-called "Ameri- 
can blend", and includes flue-cured, Burley and 
Oriental tobaccos as well as reconstituted tobacco 
from a paper-making process, and volume expanded 
flue-cured and Buriey tobaccos. The blend of tobacco 
materials is cased using a mixture of glycerin, water 
and flavors. The blend is in the form of strands or 
shreds cut at 32 cuts per inch (i.e., in cut filler form) 
and is equilibrated to a moisture level of about 12.5 
percent Each cigarette rod includes about 700 mg 
tobacco material. 

The second or outer cigarette paper wrap is a 
wood pulp/calcium carbonate paper available as P- 
2831-102 from Kimberly-Clark Corp. The paper wrap 
exhibits an air permeability of about 1 CORESTA unit 
and a basis weight of about 30 g/m 2 . The paper wrap 
has about 1.1 percent sodium carboxymethyiceilul- 
ose applied thereto, and 5.3 percent potassium citrate 
applied thereto. 

The first or inner cigarette paper wrap is provided 
as follows: In about 0.45 I tap water at ambient tem- 
perature is contacted about 2.5 g of a blend of Oriental 
tobaccos in cut filler form and about 50 ml of about 1 
percent softwood pulp in water. The softwood pulp is 
available as Hibrite Pulp, and the pulp exhibits afree- 
ness of 85. The resulting mixture is agitated at high 
speed in a Waring Blenderfor about 5 minutes. To the 
resulting slurry is added about 50 ml of about 1.5 per- 
cent tobacco stem pulp in water. The pulp exhibits a 
freeness of 130, about 1.5 g magnesium hydroxide 
powder available as 325 Mesh (U.S.) pass powder 
from ALPHA Products, and about 1.5 g precipitated 
calcium carbonate particles available as Albacar 
5970 from Pfizer, Inc. The resulting mixture is blended 
in the blender for about 1 minute at low speed. The 
resulting slurry is poured into a papermaking headbox 
equipped with a 100 Mesh (U.S.) screen, and a paper 
sheet is provided in a conventional manner. The 



resulting sheet is dried at about 100°C. The resulting 
sheet exhibits a thickness of about 0.31 mm and a dry 
weight basis weight of about 53 g/m 2 . The paper has 
4.7 percent potassium citrate applied thereto. 

5 The tobacco rod is such that the inner wrap cir- 

cumscribes the smokable blend and the outer wrap 
circumscribes the inner wrap. The inner and outer 
wraps directly contact one another (i.e., the inner sur- 
face of the outer wrap contacts the outer su rface of the 

10 inner wrap). 

The cigarettes are employed by burning the 
tobacco rod such that the blend of smokable material 
within the paper wrapper burns to yield smoke. When 
employed, such cigarettes yield very low levels of vis- 

15 ible sidestream smoke and sustains smolder under 
static burning conditions after the lighting puff such 
that the total burnable length of the tobacco rod is con- 
sumed (i.e., the cigarette does not self-extinguish). 

20 EXAMPLE 6 

A cigarette is provided as described in Example 
5, except that (0 the cigarette is ventilated to about a 
60 percent level air dilution level, and (ii) the inner 
25 wrap has about 4.7 percent potassium citrate and 
about 16 percent of an aqueous extract of Oriental 
tobaccos applied thereto. 
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EXAMPLE 7 



A cigarette is provided as described in Example 
5, except that the inner wrap comprises about 10 per- 
cent magnesium hydroxide, about 75 percent Oriental 
tobacco cut filler and about 15 percent wood pulp, 
35 which has about 40 percent Oriental tobacco aqueous 
extract applied to the base sheet 

EXAMPLE 8 

40 A cigarette is provided as described in Example 

7, except that the inner wrap comprises about 15 per- 
cent magnesium hydroxide, about 70 percent Oriental 
tobacco cut filler and about 15 percent wood pulp. 

45 EXAMPLE 9 

Cigarettes substantially as shown in Figure 1 are 
prepared as follows: 

The cigarettes each have a length of about 84 mm 

50 and a circumference of about 24.8 mm, and include a 
tobacco rod having a length of 57 mm and a filter ele- 
ment having a length of about 27 mm. Each filter ele- 
ment includes cellulose acetate tow circumscribed by 
nonporous paper plug wrap. Each filter element is 

55 attached to each tobacco rod using nonporous tipping 
paper. For each cigarette, the tipping paper cir- 
cumscribes the filter element and about a 4 mm length 
of the tobacco rod in the region adjacent the filter ele- 
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ment The filter elements are not ventilated. 

The smokable Wend consists of tobacco material 
which has been cased with a casing mixture. The 
tobacco material has the form of a so-called "Ameri- 
can Wend," and includes flue-cured, Buriey and 
Oriental tobaccos as well as reconstituted tobacco 
from a paper-making process, and volume expanded 
flue-cured and Buriey tobaccos. The blend of tobacco 
materials is cased using a mixture of glycerin, water 
and flavors. The blend is in the form of strands or 
shreds cut at 32 cuts per inch (i.e., in cut filler form) 
and is equilibrated to a moisture level of about 12.5 
percent Each cigarette rod includes about 650 mg 
tobacco material. 

The second or outer cigarette paper wrap is a flax 
fiber/calcium carbonate paper available as P-2540-84 
from Kimberly-Clark Corp. The paper wrap exhibits an 
ar permeability of about 17 CORESTA units and a 
basis weight of about 30 g/m 2 . The paper wrap has 
about 3.5 percent sodium carboxymethy! cellulose 
applied thereto so that the paper exhibits a permeabi- 
lity of about 5 CORESTA units. 

The first or inner cigarette paper wrap is available 
as P-2540-94-D from Kimberly-Clark Corp. The paper 
wrap contains about 50 percent tobacco parts and 
about 50 percent activated charcoal particles from 
coconut hulls. The paper is black in color, has a some- 
what rough surface texture, and exhibits a permeabi- 
lity of about 380 CORESTA units. 

The tobacco b such that the inner wrap cir- 
curmorfres the smokable blend and the outer wrap 
cirtxrmscribes the inner wrap. The inner and outer 
wraps drectfy contact one another (i.e., the inner sur- 
face of the outer wrap contacts the outer surface of the 
inner wrap). 

The cigarettes are employed by burning the 
tobacco rod such that the blend of smokable material 
within the paper wrapper bums to yield smoke. When 
employed, such ogarettes yield very low levels of vis- 
ible sidestream smoke and sustains smolder under 
static burning conditions after the lighting puff such 
that the total burnable length of the tobacco rod is con- 
sumed (i.e., the cigarette does not self-extinguish). 

EXAMPLE 10 

Cigarettes substantially as shown in Figure 1 are 
prepared as follows: 

The cigarettes each have a length of about 84 mm 
and a circumference of about 24.8 mm, and include a 
tobacco rod having a length of 57 mm and a filter ele- 
ment having a length of about 27 mm. Each filter ele- 
ment includes cellulose acetate tow circumscribed by 
nonporous paper plug wrap. Each filter element is 
attached to each tobacco rod using nonporous tipping 
paper. For each cigarette, the tipping paper cir- 
cumscribes the filter element and about a 4 mm length 
of the tobacco rod in the region adjacent the filter ele- 



ment. The filter elements are not ventilated. The filler 
material employed in providing the tobacco rod is in 
the form of strands cut at about 25 cuts per inch. The 
filler material includes a blend of about 29 percent 
5 flue-cured tobacco, about 14 percent of a mixture of 
volume expanded flue-cured and Buriey tobacco cut 
filler, about 25 percent reconstituted tobacco material, 
about 17 percent Oriental tobaccos, and about 1 5 per- 
cent Buriey tobacco. 
10 The first or inner cigarette paper wrap is available 

as P-2540-136E from Kimberly-Clark Corp. The 
paper wrap contains about 25 percent softwood pulp, 
about 25 percent tobacco parts and about 50 percent 
non-activated charcoal particles from wood pulp char 
15 having an average particle size of about 8 microns. 
The paper is black in color, has a somewhat rough 
surface texture, exhibits a basis weight of about 67 
g/m 2 , and exhibits a permeability of about 28 
CORESTA units. 
20 The tobacco rod is such that the inner wrap cir- 
cumscribes the smokable blend and the outer wrap 
circumscribes the inner wrap. The inner and outer 
wraps directly contact one another (i.e., the inner sur- 
face of the outer wrap contacts the outer surface of the 
25 inner wrap). 

The outer paper wrap is available as Ecusta Ex- 
perimental No. TOD 05504 from Ecusta Corp. 

The filter element is manufactured using conven- 
tional cigarette filter making technology from a mod- 
30 erate efficiency cellulose acetate tow item (3.3 denier 
per filament, 35,000 total denier) and circumscribing 
air impermeable paper plug wrap. 

The tobacco rod and filter element have similar 
circumferences, are aligned in an abutting, end-to- 
35 end relationship, and are secured together using tip- 
ping paper. The tipping paper is adhesively secured 
to the filter element and the adjacent portion of the 
tobacco rod. The tipping material circumscribes the 
length of the filter element and about 4 mm of the 
40 length of the tobacco rod. A ring of laser perforations, 
thus providing air permeability, extends around the 
periphery of the cigarette about 13 mm from the ex- 
treme mouthend thereof. The perforations so pro- 
vided yield cigarettes with about 30 to about 60 
45 percent air dilution. 

The cigarette weighs about 0.98 g and the filler 
material within the rod has a packing density of about 
240 mg/cm 3 . 

The cigarette is smoked by burning the tobacco 
so rod such that the tobacco cut filler burns to yield 
smoke. The cigarette delivers a rich tobacco flavor as 
well as an acceptable draft resistance. The 
mainstream smoke is not harsh and the cigarette 
yields desirable smoking satisfaction. The 
55 mainstream smoke of the cigarette provides a less 
drying aftertaste than a comparable cigarette pro- 
vided using a comparable paper wrapper not treated 
with malic acid. Also, the cigarette yields low amounts 
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of visible sidestream smoke. The cigarette yields an 
ash having good integrity. 

EXAMPLE 11 

5 

A cigarette is provided as described in Example 
10, except that the outer wrap is available as TOD 
05560 from Ecusta Corp. and the inner wrap is avail- 
able as P-2540-136E from Kimberly-Clark Corp. 

10 

EXAMPLE 12 

A cigarette is provided as described in Example 
10, except that the inner wrap is manufactured from 
tobacco cut filler and wood pulp, is treated with an is 
aqueous solution of potassium citrate, and is avail- 
able as P-1 976-25-1 from Kimberly-Clark Corp. 

EXAMPLE 13 

20 

A cigarette is provided as described in Example 
10, except that the outer wrap is available as TOD 
05551 from Ecusta Corp. and the inner wrap is avail- 
able as P-2540-136E from Kimberly-Clark Corp. 

25 

EXAMPLE 14 

A cigarette is provided as described in Example 
10, except that the outer wrap is available as TOD 
05505 from Ecusta Corp. and the inner wrap is avaO- 30 
able as P-2540-136E from Kimberly-Clark Corp. 

EXAMPLE 15 

The cigarette is provided as described in 35 
Example 12, except that the inner wrap is available as 
P-1 976-25-2 from Kimberly-Clark Corp. 

EXAMPLE 16 

40 

The cigarette is provided as described in 
Example 12, except thatthe innerwrap is available as 
P-1 976-25-3 from Kimberly-Clark Corp. 

EXAMPLE 17 45 

The cigarette is provided as described in 
Example 10, except that the outer wrap is available as 
TOD 05551 from Ecusta Corp. and the inner wrap is 
available as P-2 831-1 30 from Kimberly-Clark Corp. so 

EXAMPLE 18 

The cigarette is provided as described in 
Example 17, exceptthatthe innerwrap is available as 55 
P-2674-157-A5116 from Kimberiy-Clark Corp. 
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EXAMPLE 19 

The cigarette is provided as described in 
Example 1 , except that the inner wrap is available as 
P-2831-189-AA4 from Kimberly-Clark Corp. 

EXAMPLE 20 

The cigarette is provided as described in 
Example 3, except that the inner wrap is available as 
P-2831-189-AA4 from Kimberly-Clark Corp. 

EXAMPLE 21 

A cigarette is prepared having a configuration, 
format and components substantially as described in 
Example 9; except that the second or inner paper 
wrap is manufactured from about 60 percent tobacco 
parts and about 40 percent activated carbon particles 
obtained from coconut hulls, and is available as P-_ 
2540-94-C from Kimberly-Clark Corp. 

EXAMPLE 22 

A cigarette is provided substantially as described 
in Example 5. The outer wrap is available as P-2831- 
102 from Kimberly-Clark Corp. The inner wrap is 
available as P-1 976-25-3 from Kimberly-Clark Corp. 
The inner wrap is made from a mixture of wood pulp, 
"American blend" cut filler and Turkish tobacco leaf; 
includes potassium citrate as an additive; exhibits a 
basis weight of 63 g/m 2 and an inherent porosity of 
about 74 CORESTA units. 

EXAMPLE 23 

A cigarette is provided substantially as described 
in Example 22; except thatthe innerwrap is available 
as P-2831-189-AA4 from Kimberiy-Clark Corp. 

EXAMPLE 24 

A cigarette is provided substantially as described 
in Example 22; except that the innerwrap is available 
as P-2831-189-AAG212 from Kimberly-Clark Corp. 
The inner wrap is made from a mixture of wood pulp, 
"American blend" cut filler and Turkish tobacco leaf; 
and exhibits a basis weight of about 60 g/m 2 and an 
inherent porosity of about 64 CORESTA units. 

EXAMPLE 25 

A cigarette is provided substantially as described 
in Example 22; except that the outer wrap is available 
as P-2831-149 from Kimberly-Clark Corp. The outer 
wrap is a calcium carbonate and flax paper to which 
potassium citrate and low viscosity ammonium algi- 
nate is applied. The outer wrap exhibits a basis weight 
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of about 30 g/m 2 and an inherent porosity of about 1 
CORESTA unit 

EXAMPLE 26 

A cigarette is provided substantially as described 
in Example 23; except that the outer wrap is available 
as P-2831-149 from Kimberly-Clark Corp. 

EXAMPLE 27 

A cigarette is provided substantially as described 
in Example 24; except that the outer wrap is available 
as P-2831-149 from Kimberly-Clark Corp. 

EXAMPLE 28 

A cigarette is provided substantially as described 
in Example 5; except that the outer wrap is available 
as TOD 05504 from Ecusta Corp. and the inner wrap 
is available as P-2674-1 57-A51 16 from Kimberly- 
Clark Corp. 

EXAMPLE 29 

A cigarette is provided substantially as described 
in Example 5; except that the outer wrap is available 
as P-2831-102 from Kimberly-Clark Corp. and the 
inner wrap is available as P-2674-1 57-621 5 from Kim- 
berty-Clark Corp. 

EXAMPLE 30 

A cigarette is provided substantially as described 
in Example 28; except that the inner wrap is available 
as P-2674-1 57-6215 from Kimberly-Clark Corp. 

EXAMPLE 31 

A cigarette is provided substantially as described 
in Example 29; except that the inner wrap is available 
as P-2674-1 57-A51 1 6 from Kimberly-Clark Corp. 

EXAMPLE 32 

A cigarette is provided substantially as described 
in Example 10; except that the outer wrap is available 
as P-2540-84 from Kimberly-Clark Corp. 



Claims 

1. A cigarette comprising a smokable rod including 
smokable material contained in first and second 
circumscribing outer wrapping materials; the first 
wrapping material circumscribing the smokable 
filler material, and the second wrapping material 
circumscribing and overwrapping the first wrap- 



to 



15 



20 



25 



ping material; the first wrapping material including 
a tobacco material; and the second wrapping ma- 
terial (i) including a cellulosic base web and inor- 
ganic filler material, and (ii) exhibiting an inherent 
air permeability below about 1 5 CORESTA units. 

2. The cigarette of Claim 1 wherein the second 
wrapping material exhibits a net air permeability 
above about 40 CORESTA units. 

3. The cigarette of Claim 1 or 2 wherein the first 
wrapping material includes a salt additive. 

4. The cigarette of Claim 1 or 2 wherein the first 
wrapping material includes a carbonaceous ma- 
terial. 

5. The cigarette of Claim 1 wherein the second 
wrapping material exhibits an inherent air per- 
meability below about 8 CORESTA units. 

6. The cigarette of Claim 2 wherein the inorganic fil- 
ler material of the second wrapping material 
includes magnesium hydroxide, 

7. The cigarette of Claim 2 or 6 wherein the second 
wrapping material exhibits a net air permeability 
between about 50 and about 225 CORESTA 
units. 

8. The cigarette of Claim 3 wherein the salt additive 
of the first wrapping material includes calcium 
carbonate. 



35 9. The cigarette of Claim 3 wherein the salt additive 
of the first wrapping material includes a water sol- 
uble salt. 

10. The cigarette of Claim 1 wherein the first wrap- 
40 ping material exhibits an inherent air permeability 

above about 50 CORESTA units. 

11. A cigarette comprising a smokable rod including 
smokable material contained in first and second 

45 circumscribing outer wrapping materials; the first 

wrapping material circumscribing the smokable 
filler material, and the second wrapping material 
circumscribing and overwrapping the first wrap- 
ping material; the first wrapping material (i) 

so including tobacco material, and (ii) exhibiting an 

inherent air permeability above about 50 
CORESTA units; and the second wrapping ma- 
terial (i) including cellulosic base web and inor- 
ganic filler material, and (ii) exhibiting an inherent 

55 air permeability below about 1 5 CORESTA units. 

12. The cigarette of Claim 11 wherein the second 
wrapping material exhibits an inherent air per- 
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meability below about 8 CORESTA units. 

13. The cigarette of Claim 11 wherein the second 
wrapping material exhibits a net air permeability 
above about 40 CORESTA units. 5 

14. The cigarette of Claim 11 or 13 wherein the first 
wrapping material includes a carbonaceous ma- 
terial. 

10 

15. The cigarette of Claim 11 or 13 wherein the first 
wrapping material includes a salt additive. 

16. The cigarette of Ciaim 1 1 or 13 wherein the first 
wrapping material includes a water soluble salt is 
additive. 
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